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Prognostic value of systemic immune-inflammatory indexin hospitalized
adolescent COVID-19 patients
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ABSTRACT

Background: A new parameter called systemic immune-inlammatory index (Sll), which is based
on neutrophil-lymphocyte ratio (NLR) and platelet count, is used to examine the inlammatory
and immune status of patients. The aim of this study was to evaluate the prognostic value of SiI
in adolescents diagnosed with COVID-19 and to compare Sl with other biomarkers including
C-reactive protein (CRP)/albumin (Alb) ratio, D-dimer, lactate and NLR.

Methods: The medical records of hospitalized adolescent COVID-19 patients between April 1, 2020,
and March 31, 2022, were refrospectively reviewed. A cutoff value for Sl was obtained to examine
the predictive value of SlI for intensive care unit (ICU) admission as the primary outcome.

Results: A total of 177 patients with a mean age of 165.89 + 26.60 months were included in the
study. 97 (54.8%) of the patients were male. The most common presenting symptom was fever
(n =102, 57.6%). Median (IQR) Sl was 799 (951), lactate 1.9 (1.53), NLR 10.19 £ 6.77 and CRP/Alb
ratio 1.55 (2.61). The cut-off value for Sl in predicting ICU admission was 21111 (sensitivity, 78.6%;
specificity, 75.2%; + likelihood ratio, 3.32; - likelihood ratio, 0.30; AUC: 0.768) (p < 0.001). While SlI
and CRP/Alb ratio were better than lactate in predicting ICU admission (p = 0.03 and p = 0.04,
respectively), there was no statistical difference between Sl and CRP/Alb ratio (p > 0.05).
Conclusion: The results of this study suggest that a high SIl during hospitalization is associated with an
increased likelihood of ICU admission in patients hospitalized with COVID-19. Although additional
studies are needed to confirm and validate these findings, the evidence of this study supports that
Sliis a valuable prognostic predictor of hospitalized patients with COVID-19.
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Giris: Noftrofil-lenfosit orani (NLR) ve trombosit sayisina dayanan sistemik immUn-inflamatuar
indeks (Sll) adi verilen yeni bir parametre, hastalarn inflamatuar ve immin durumunu ayni anda
degerlendirmek icin kullanimaktadir. Bu ¢alismanin amaci COVID-19 tanisi alan addlesanlarda
SI'nin prognostik degerini degerlendirmek ve SII'yi C-reaktif protein (CRP) / albUmin (Alb) orani,
D-dimer, laktat ve NLR gibi diger prognostik belirteclerle karsilastirmakfir.

Gerecler ve Yontem: Hastanede yatan adélesan COVID-19 hastalarinin 1 Nisan 2020 ve 31 Mart
2022 tarinleri arasindaki tibbi kayitlar retrospektif olarak incelendi. Birincil sonlanim noktasi olarak
yogun bakim Unitesine kabul kullanildi. SII'nin yogun bakim Unitesine kabul igin 6ngérict degeri
hesaplandi ve diger biyobelirtecler ile karsilastiridi.

Bulgular: Yas ortalamasi 165,89 + 26,60 ay olan 177 hasta ¢alismaya dahil edilmistir. Hastalann 97
(54,8%) tanesi erkekti. En sik gorUlen basvuru semptomu atesti (n = 102, %57,6). SIl 799 (951), laktat
1.9 (1.53) mmol/L, NLR 10.19 + 6.77 ve CRP/Alb orani 1.55 (2.61) idi. Yogun bakim kabuld dngdrmede
Slticin cut-off degeri 21111 idi (sensitivite, 78,6%; spesivite, 75,2%; + likelihood ratio, 3,32; - likelihood
ratio, 0,30; AUC: 0,768) (p <0,001). Sl ve CRP/Alb orani yogun bakima kabuli dngérmede laktattan
d%hoo iyi iken (sirastyla p = 0,03 ve p = 0,04), Sll ve CRP/Alb orani arasinda istatistiksel fark yoktu (p

5).

Sonug: Bu calismanin sonuglan, COVID-19 ile hastaneye yatinlan adélesan hastalarda hastaneye
yatis sirasinda yUksek SII'nin artmis yogun bakim kabulU ile iliskili oldugunu gdstermektedir. Bu bulgular
dogrulamak ve gecerli kimak icin ek ¢alismalara ihtiya¢c duyulmasina ragmen, bu calismadan
elde edilen kanitlar, COVID-19 hastalarinda hastane ici sonuglarnn degerli bir prognostik gostergesi
olarak SlI'nin potansiyel faydasini desteklemektedir.

Anahtar Kelimeler: addlesan, COVID-19, prognoz, sistemik immuUn-inflamatuvar indeks

The past five years, COVID-19 caused more than 7 likely to experience severe disease or death than adults
million deaths with approximately 750 million confirmed (3.4). Obesity may worsen the prognosis of COVID-19
cases (1). In the early stages of the pandemic, (5). It has also been shown that adolescents with the
COVID-19 was thought to affect mainly middle-aged delta variant of COVID-19 require more oxygen support,
and elderly people, and the incidence in children have an increased need for endotfracheal intubation,

was lower. However, the incidence in children was and experience prolonged hospital stays (6).

underestimated due to low testing rate (2). Children
with COVID-19 have with milder symptoms and are less index (Sll)

A new parameter called systemic immune-inflammatory
, which is based on neutrophil-lymphocyte
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ratio (NLR) and platelet count, is used to assess the
inflammatory andimmune status of patients. In addition
to cancer patients, Sll has also been associated
with poor outcomes and mortality in coronary artery
disease, chronic heart failure, and intracranial
hemorrhage (7-10). In a recent meta-analysis, Yuan et
al. (11) highlighted the association between admission
Sl and the risk of in-hospital mortality in patients with
COVID-19.

Age-related differences in the clinical course of
COVID-19 are still under investigation; one hypothesis
suggests that differences in immune system function
and maturation in young children compared to
adults (12). The aim of this study was to evaluate the
prognostic value of Sl in adolescents diagnosed with
COVID-19 and to compare Sl with other biomarkers
including C-reactive protein (CRP)/albumin (Alb) rafio,
D-dimer, lactate and NLR.

Methods

This study included patients aged 10-18 years who
were diagnosed with COVID-19 and hospitalized
between April 1, 2020 and March 31, 2022. The
diagnostic criteria for COVID-19 were accepted a
positive polymerase chain reaction (PCR) test and/or
chest computed tomography (CT) findings indicative
of viral pneumonia. Patients with missing data, patients
aged >18 years or <10 years, those with hematologic
or solid organ malignancy, those receiving
immunosuppressive treatment for any reason, and
those with any chronic disease were excluded from
the study. The World Health Organization defined
individuals between the ages of 10-19 as adolescents.
We excluded patients aged 19 because admission
to pediatric clinics is legally limited to 18 years old in
Turkey (13). The local ethics committee approved the
study (decision number 2024/5037).

Patient demographics, admission symptoms,
laboratory  results  (CBC, C-reactive protein,
D-dimer, lactate, albumin), Sll score calculated as
(neutrophil-to-lymphocyte ratio) x platelet count,
CT findings (pleural effusion, ground-glass opacities,
consolidation), hospital stay duration, intensive care
unit (ICU) admission, and mortality were recorded.

Data analyses

Normality of the distribution was assessed using
the Kolmogorov-Smirnov test. Continuous data
were presented as mean * standard deviation for
variables with a normal distribution and as median
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and interquartile range (IQR) for variables with a non-
normal distribution. Categorical data were presented
as frequencies and percentages. The primary outcome
was ICU admission. The effect of various factors on ICU
admission was evaluated using chi-squared or Fisher's
exact test for categorical variables and Student’s t-test
or Mann-Whitney U test for numerical variables. We
analyzed the performance characteristics of CRP/Alb
ratio, lactate, and Sl levels in predicting ICU admission
using receiver operating characteristic (ROC) curves.
We deftermined cut-off values using Youden's
index and compared them with Delong’s method.
MedCalc statistical software (MedCalc Software Ltd.,
Ostend, Belgium; https://www.medcalc.org), version
20.110 was used for all analyses. A p-value of <0.05
was considered statistically significant.

Results

During the study period, 265 patients were hospitalized
with a diagnosis of COVID-19 infection. Twelve patients
were excluded due to hematologic malignancy, 2
patients due to solid organ malignancy, 5 patients due
fo immunosuppressive treatment, 27 patients due to
asthma, 11 patients due to cerebral palsy, 8 patients
due to diabetes mellitus, 7 patients due to epilepsy, 6
patients due to chronic renal failure, 4 patients due
to congenital heart disease, 1 patient due to cystic
fiorosis, and 5 patients due to missing data. Finally, 177
patients with a mean age of 165.89 £ 26.60 months
were included in the study. Ninety-seven (54.8%)
patients were male and 80 (45.2%) were female. The
most common presenting symptom was fever (n =
102, 57.6%), followed by cough (n = 98, 55.4%) and
weakness (n = 56, 31.6%). One hundred and fifty-
eight (89.3%) patients had positive CT findings. The
median (IQR) Sl was 799 (951). lactate was 1.9 (1.53),
and the CRP/Alb ratio was 1.55 (2.61). The mean *
SD NLR was 10.19 + 6.77. Fourteen (7.9%) patients
required ICU admission and 1 (0.6%) patient died. The
demographic, clinical, and laboratory findings of the
patients are summarized in Table 1.

There were significant differences in CRP (p = 0.021),
albumin (p = 0.016), CRP/Alb ratio (p = 0.003), lactate
(p = 0.043), and Sl (p = 0.001) between patients in
the inpafient ward and those in the ICU, while no
significant differences were observed in age, sex,
WBC, lymphocyte count, neutrophil count, NLR, and
D-dimer (p > 0.05). The comparison between inpatient
ward and ICU patients is summarized in Table 2.


https://www.medcalc.org
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Table 1. Demographic, clinical and laboratory findings of the
study population

Number of patients 177
Age, months, mean * SD 165.89 + 26.60

Gender, n (%)

Male 97 (54.8)
Female 80 (45.2)
Symptoms, n (%)

Cough 98 (55.4)
Fever 102 (57.6)
Weakness 56 (31.4)
Dyspnea 37 (20.9)
Muscle pain 48 (27.1)
Throat ache 49 (27.7)
Diarrhea 21 (11.9)
Anosmia 29 (16.4)
Headache 22 (12.4)
Vomiting 16 (9)
Rhinorrhea 18 (10.2)
Ageusia 17 (9.6)
Rash 5(2.8)
Computed tomography findings, n (%)

Negative 19 (10.7)
Positive 158 (89.3)
Pleural effusion 25 (15.8)
Ground-glass opacity 129 (81.6)
Consolidation 65 (41.1)
White blood cell, 10?/L, mean + SD 12.68 + 5.90
Neutrophil, 10°/L, mean + SD 10.55 + 5.47
Lymphocyte, 10?/L, mean * SD 1.33+0.73
Neutrophil/lymphocyte ratio, mean + SD 10.19 £ 6.77
C reactive protein, mg/L, median (IQR) 89.8 (104.36)
Albumin, g/L, mean = SD 36.91+7.2
C reactive protein/Albumin ratio, median (IQR) 1.55(2.61)
Lactate, mmol/L, median (IQR) 1.9 (1.53)
D-dimer, pg/mL mmol/L, median (IQR) 5.5(8)
Systemic immune-inlammatory index, median 799 (951)
(IQR)

Length of stay in hospital, days, median (IQR) 4 (3)
Intensive care unit admission, n (%) 14 (7.9)
Endotracheal intubation requirement, n (%) 3(1.69)
Mortality, n (%) 1(0.6)

IQR: interquartile range, n: number, SD: Standard Deviation

Table 2. Comparison of inpatient ward and ICU patients

Inpatient Ward ICU o)

(n=163, 92.1%) (n=14, 7.9%) value
Age, months, mean + SD 165.07 £ 27.12 175.5+17.59 0.058
Male gender, n (%) 92 (56.4) 5(35.7) 0.166

i )7

Jiie blood cell 107/L mean 12.65% 6.03 12974428 0846
Neutrophil, 10°/L, mean * SD 10.54 + 5.55 10.69 + 4.58 0.909
Lymphocyte, 10°/L, mean + SD 1.31£0.71 1.44£0.94 0.534
Neutrophil/lymphocyte ratio,
mean + SD 10.03 + 6.51 12.04 £ 9.35 0.287
C reactive protein, mg/L,
median (IGR) 71.86 (96.91) 140.1 (190.1) 0.021
Albumin, g/L, mean + SD 37.29+7.11 32.51+6.7 0.016
C reactive protein/Albumin
ratio, median (IQR] 1.46 (2.63) 4.38 (5.17) 0.003
Lactate, mmol/L, median 19 (1.23) 3.1 (5.47) 0.043
(IQR)
D-dimer, ug/mL mmol/L,
median (IGR) 5.2 (8) 9.8 (8) 0.232
Systemic immune-inlamma- 772 (884) 1728 (1797) 0.001

fory index, median (IQR)

ICU:intensive care unit, IQR: interquartile range, n: number, SD: Standard
Deviation
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The performance characteristics of SlI, lactate, and
the CRP/Alb ratio for predicting ICU admission were
calculated (Table 3). The cutoff value for ICU admission
was a Sl of >1111 (p < 0.001). While a SIl and CRP/
Alb ratio were better than lactate in predicting ICU
admission (p = 0.03 and p = 0.04, respectively), there
was no statistical difference between Sl and CRP/Alb
ratfio (p > 0.05) (Figure 1).

Figure 1. The ROC curves of Sll, CRP/Alb ratio and lactate
Discussion

The COVID-19 pandemic was a global health
issue that affected communities worldwide. Both
therapeutic and predictive diagnostic management
of COVID-19 are necessary to combat this problem.
In this refrospective study, we evaluated the
predictive value of Sll determining the ICU admission
in hospitalized adolescent patients with COVID-19. In
caseswhenthe Sl calculated at the time of emergency
department admission is >1111, there is an increased
likelihood of ICU admission [ +LR 3.32 (95% CI 2.4-4.5)].
While the Sll was a better predictor than lactate, the
predictive value was similar with CRP/Alb ratio. The
findings of our study indicate that SIl can serve as an
indicator of inflammatory processes associated with
the development of critical illness or ICU admission in
patients hospitalized with COVID-19.

The Sl comprises three peripheral blood parameters
that provide a comprehensive summary of the immune
and inflammatory status of patients. As ecpected,
it has been previously identified as a prognostic
biomarker in sepsis patients (14). In a recent study,
Fois et al. (15) reported that patients with higher Sl
values exhibited significantly worse PaO/FiOL ratios
and chest CT severity scores among those diagnosed
with COVID-19. It was suggested that Sl may serve as
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Table 3. Comparison of ROC curves of Sll, lactate and CRP/Alb ratio

Sensitivity Specificity +LR % (95% Cl)
% (95% Cl) % (95% Cl)
SI(>1111) 78.6 (49.2-95.3)  75.2 (68.6-83.1) 3.32 (2.4-4.5)
Lactate (>2.8mmol/L) 57.1 (28.9-82.3) 77.9 (70.8-84.0) 2.59 (1.5-4.4)
CRP/Alb raito (>3.92)  69.7 (44.7-91.3)  95.3 (90.9-98.9) 3.31 (2.3-4.7)

LR % (95% Cl) AUC % (95% Cl) p Value
0.30 (0.11-0.8) 0.768 (0.70-0.83) <0.001
0.55 (0.30-1.0) 0.663 (0.59-0.73) <0.05
0.52 (0.31-0.9) 0.738 (0.67-0.80) <0.001

AUC: Area under the curve, Cl: Confidence inferval, LR: Likelihood ratio, SlI: Systemic immune-inflammatory index, CRP/Alb: C-reactive protein/albumin

a marker of lung damage in patients with COVID-19
rather than areflection of their overall clinical condition
(16). While SIl has been established as a prognostic
marker in adults for various critical illnesses, our study
is the first to investigate to delineate Sil as a prognostic
factor in adolescent patients.

Several mechanisms may explain the observed
association between a high Sl and an increased
risk of ICU admission and worse prognosis in patients
hospitalized for COVID-19. A high Sl may reflect
an increased inflammatory (elevated neutrophils)
and thrombotic (elevated platelets) status along
with  worsening immune dysfunction (decreased
lymphocytes). A study from China demonstrated that a
high SIl can effectively predict severe COVID-19 cases
as defined by the National Guidelines for the Diagnosis
and Treatment of COVID-19 (17). Furthermore,
patients with a high admission Sll were more likely
to require ICU admission due to the severity of their
disease (18). Finally, an elevated admission SII has
been identified as a predictor of adverse in-hospital
events in patients with COVID-19, including invasive
mechanical ventilation, acute limb ischemia, and
acute venous thrombotic events. These complications
may collectively contribute to an increased risk of
worsen prognosis (19-21).

The CRP/Alb ratio has been established as a prognostic
biomarker in patients with septic shock, pancreatitis,
and acute mesenteric ischemia (22). In arecent study,
Yiimaz et al. (23) demonstrated that the CRP/Alb ratio
is a valuable biomarker for predicting mortality in
pregnant patients. Lactate is the primary end product
of anaerobic metabolism. In the absence of oxygen,
tissues typically exhibit increased lactate production,
as pyruvate cannot be oxidized in the Krebs cycle due
to oxygen deprivation and is instead converted to
lactate. A systematic review of the literature revealed
that patients with worse outcomes due to COVID-19
often exhibited higher blood lactate values than those
with better outcomes at the early stages of the disease
(24). In this study, both the CRP/Alb ratio and lactate
were found to be associated with ICU admission, with
results consistent with those reported in the literature.
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The NLR is a reliable, readily available, and inexpensive
biomarker that has been used as a prognostic indicator
in numerous studies, including those examining sepsis,
cardiovascular disease, and malignancy (25,26). NLR
has been demonstrated to be a robust predictor of
prognosis in patients diagnosed with COVID-19 (27,28).
However, in this study, the NLR, which is a component
of the SlI, was unexpectedly not associated with ICU
admission. This discrepancy may be attributable to our
patient number, the relatively small sample size in our
study compared to others, as well as the severity of
SARS-CoV-2 infection, which was not evaluated in this
study (25-28).

The major limitations of our study were that its single-
center design, retrospective nature and unequal
sample sizes between inpatient ward and ICU.
Additionally, we were unable to evaluate the
laboratory parameters after freatment. Other factors
that may affect laboratory indices such as obesity,
admission day, could not be assessed due to missing
data. Prospective cohort studies are needed to
confirm the reliability of SII.

The results of this study suggest that a high Sl during
hospitalization is associated with an increased
likelihood of ICU admission in patients hospitalized with
COVID-19. Although additional studies are needed
to confirm and validate these findings, the evidence
from this study supports the potential utility of Sl as
a valuable prognostic indicator for ICU admission
outcomes in patients with COVID-19. Incorporating
Sl assessment into clinical practice may help identify
patients at higher risk of adverse outcomes and
facilitate more targeted and fimely interventions to
improve patient care and management.

Funding
None.
Conflict of interest statement

The authors have no commercial associations or
sources of support that might pose a conflict of interest.

Author contribution statement

All authors have made substantial contributions to



Systemic immune-inflammatory index in adolescent COVID-19- Caglar et al.

Genel Tip Dergisi

all of the following: (1) the conception and design
of the study, or acquisition of data, or analysis and
interpretation of data, (2) drafting the article orrevising
it critically for important intellectual content, (3) final
approval of the version to be submitted.

References

1.World Health Organization Coronavirus (COVID-19)
Dashboard. https://covid19.who.int/ (Accessed
August 1, 2024).

2.Bi Q, Wu Y, Mei S, Ye C, Zou X, Zhang Z, et al.
Epidemiology and transmission of COVID-19 in 391
cases and 1286 of their close contacts in Shenzhen,
China: a retrospective cohort study. Lancet Infect Dis.
2020;20(8):911-919.

3.Hoang A, Chorath K, Moreira M, Evans M, Burmeister-
Morton F, Burmeister F, et al. COVID-19 in 7780 pediatric
patients: a systematic review. EClinicalMedicine.
2020;24(100433).

4.Morand A., Fabre A, Minodier P, Boutin A, Vanel N,
Bosdure E, et al. COVID-19 virus and children: What do
we know? Arch Pediatr 2020;27(3):117-8.

5.Sperotto F, Friedman KG, Son MBF, VanderPluym
CJ, Newburger JW, Dionne A. Cardiac manifestations
in SARS-CoV-2-associated multisystem inflammatory
syndrome in children: a comprehensive review
and proposed clinical approach. Eur J Pediatr.
2021;180(2):307-322.

6.Cadlar HT, Pekcan S, Yimaz Al, Unal G, Metin
Akcan O, Unsacar MZ, et al. Delta variant effect on
the clinical course of adolescent COVID-19 patients.
Pediatr Pulmonol. 2023;58(1):115-121.

7.Alifano M. Systemic immune-inflammation index and
prognosis of advanced non-small cell lung cancer.
Ann Transl Med. 2020;8(11):667.

8.Yang YL, Wu CH, Hsu PF, Chen SC, Huang SS, Chan
WL, et al. Systemic immune-inflammation index (SlI)
predicted clinical outcome in patients with coronary
artery disease. Eur J Clin Invest. 2020;50(5):e13230.

9.Trifan G, Testai FD. Systemic Immune-Inflammation
(Sll) index predicts poor outcome after spontaneous
supratentorial infracerebral hemorrhage. J Stroke
Cerebrovasc Dis. 2020;29(9):105057.

10.Seo M, Yamada T, Morita T, Frukawa Y, Tamaki S,
Iwasaki Y, et al. Prognostic value of systemic immune-
inflammation index in patients with chronic heart
failure. Eur Heart J. 2018;3%9:ehy564.P589.

127

11.Yuan H, Tian J, Wen L. Meta-analysis of the systemic
immune-inflammatory index and in-hospital mortality
of COVID-19 patients. Heliyon. 2023;10(1):e23441.

12.Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang Z, et al.
Epidemiology of COVID-19 Among Children in China.
Pediatrics. 2020;145(6):€20200702.

13.World Health Organization. Adolescent health

topics. https://www.who.int/health-topics/
adolescent-health/#tab=tab_1 (Accessed Jan 10,
2025).

14.Lagunas-Alvarado M, Mijangos-Huesca FJ, Teran-
Gonzdlez JO, Lagunas-Alvarado MG, Martinez-Zavala
N, Reyes-Franco, et al. Systemic immune inflammatory
index in sepsis. Med Interna Méx. 2017;33(3):303-309.

15.Fois AG, Paliogiannis P, Scano V, Cau S, Babudieri
S, Perra R, et al. The Systemic Inflammation Index on
Admission Predicts In-Hospital Mortality in COVID-19
Patients. Molecules. 2020;25(23):5725.

16.Karimi A, Shobeiri P, Kulasinghe A, Rezaeni N. Novel
Systemic Inflammation Markers to Predict COVID-19
Prognosis. Front Immunol. 2021;12:741061.

17 Xia W, Tan Y, Hu S, Li C, Jiang T. Predictive Value of
Systemic Immune-Inflammation index and Neutrophil-
to-Lymphocyte Ratio in Patients with Severe COVID-19.
Clin Appl Thromb Hemost. 2022;28:10760296221111391.

18.Zhao Y, Yu C, Ni W, Shen H, Qiu M, Zhao Y, ef al.
Peripheral blood inflammatory markers in predicting
prognosis in patients with COVID-19. Some differences
with influenza A. J Clin Lab Anal. 2021;35(1):e23657.

19.Halmaciu I, Arbdnasi EM, Kaller R, Muresan AV,
ArbanasiEM, BacalbasaN, etal. Chest CTSeverity Score
and Systemic Inflammatory Biomarkers as Predictors
of the Need for Invasive Mechanical Ventilation and
of COVID-19 Patients’ Mortality. Diagnostics (Basel).
2022;12(9):2089.

20.Muresan AV, Hdalmaciu |, Arbdnasi EM, Kaller R,
Arbdnasi EM, Budisca OA et al. Prognostic Nufritional
Index, Conftrolling Nufritional Status (CONUT) Score,
and Inflammatory Biomarkers as Predictors of Deep
Vein Thrombosis, Acute Pulmonary Embolism, and
Mortality in COVID-19 Patients. Diagnostics (Basel).
2022;12(11):2757.

21.Arbdnasi EM, Halmaciu |, Kaller R, Muresan AV,
Arbdanasi EM, Suciu BA et al. Systemic Inflammatory
Biomarkers and Chest CTFindings as Predictors of Acute
Limb Ischemia Risk, Intensive Care Unit Admission, and
Mortality in COVID-19 Patients. Diagnostics (Basel).


https://covid19.who.int/

Systemic immune-inflammatory index in adolescent COVID-19- Caglar et al.

Genel Tip Dergisi

2022;12(10):2379.

22.Kacer i, Cagdlar A, Akill NB. The Prognostic Value of
C-Reactive Protein/Albumin Ratio in Acute Mesenteric
Ischemia. Am Surg. 2023;89(5):1661-1667.

23.Yilmaz N, Tosun F, Comert E, Duran M, Tuna VD. The
Relationship of CRP/Albumin ratio level and prognosis
in pregnant COVID-19 patients. Niger J Clin Pract.
2022;25(10):1745-1750.

24.Carpené G, Onorato D, Nocini R, Fortunato G, Rizk
JG, Henry BM, et al. Blood lactate concentration in
COVID-19: a systematic literature review. Clin Chem
Lab Med. 2021;60(3):332-337.

25.Mei Z, Shi L, Wang B, Yang J, Xico Z, Du P, et al.
Prognostic role of pretreatment blood neutrophil-
to-lymphocyte ratio in advanced cancer survivors:
A systematic review and meta-analysis of 66 cohort
studies. Cancer Treatf Rev. 2017;58:1-13.

128

26.Imtiaz F, Shafique K, Mirza SS, Ayoob Z, Vart P, Rao S.
Neutrophil lymphocyte ratio as a measure of systemic
inflammation in prevalent chronic diseases in Asian
population. Int Arch Med. 2012;5(1):2.

27.Fu J, Kong J, Wang W, Wu M, Yao L, Wang Z, et
al. The clinical implication of dynamic neutrophil
to lymphocyte ratio and D-dimer in COVID-19: A
refrospective study in Suzhou China. Thromb Res.
2020;192:3-8.

28.Liu J, Liv Y, Xiang P, Pu L, Xiong H, Li C, ef al.
Neutrophil-to-lymphocyte ratio predicts critical illness
patients with 2019 coronavirus disease in the early
stage. J Transl Med. 2020;18(1):206.



	Factors Affecting COVID-19 Vaccine Confidence and Prevalence of Post-COVID Syndrome

